
Table 1 below defines the relevant downlink aS! layer 1 parameters.

T.r"1e parameters which have been marked with an asterisk (*) are SUbject to legal

type approval requirements. These parameters are specified in rru-R standard

pr-rTU***XX. Equipment meeting the requirements of the rTU-R standard will

simultaneously satisfy the corresponding requirements in this ISO standard.
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a e own In oarameters

I Parameter I Values

01 C") Carrier Frequencies - To be allocated in each country: 5.8 GHz
band

~ Two downlink channels: 10 MHz apart from
each other

01 a(*) Alienate Frequencies of 40 MHz
Transmitter from
Receiver

01b(*) Allowable Deviation of I=20 ppm
Carrier Frequencies

02(*) RSU Transmitter (1) Occupied bandwidth:
Spectrum Mask ~ 8MHz

(2) Adjacent channel power.

I
~ -40 dB referred to carrier power

(3) Spurious emissions ~ 25 j.J. W
03 I OBU receiver bandwidth I 5 MHz (tyP.)

04 I Maximum E.I.R.P. Class 1: Power supplied to antenna
~ +10 dBm

Antenna gain ~ 12 dBi
Therefore, the maximum E.I.R.P.

~ +22 dBm
Class 2: Power supplied to antenna

~ +24.77 dBm(*)
Antenna gain ~ 20 dBir)
Therefore, the maximum E.I.R.P.

~ +44.77 dBm
Both values not including variation of power

- supolied to the·antenna
D4a Angular E.I.R.P. mask Class 1 : e~ 5S· ~ +22dBm

e> 5S· ~ +7 dBm
Class 2: Not specified

05 Antenna Polarization Riqht hand circular

4. Requirements (Normative)

4.1 Downlink Parameters



06(*) IModulation ASK .•

06a Modulation index 0.75-1.0
.06b Eye pattern ~80% (time) / ~80% (amplitude)

07(*) I Data codinQ Manchester code
OS('*) I Bit rate 11.024 Mbcs
OSa(*) Tolerance of bit clock ±100 ppm

09 Bit error rate (B.E.R.l 10'" for reference only
010 Wake-up Process for Wake-up process on ordinary data

OBU
010a Maximum start time ~ 5ms
011 Power limits within Class 1 : Minimum incident power:

communication zone -54 dBm E.J.R.P.
Maximum incident power:

~1 dBm E.I.R.P.
Class 2: Minimum incident power:

-56 dBm E.I.R.P.
Maximum incident power:

-40 dBm E.J.R.P.
012 I Burst Transmission .Tbst

Transient Response By the
Time expression

.. -- --_. ~- ---
on the rich!

-

013 Allowable Deviation of ~ Tabs
21 ~ Tabs[+Tbst<15.625 tLS

Absolute Signal By the
Transmission Time expression

on the richt --
015(*) ILeakage Power in I~ 25 tL W

Standby mode
016 Spurious Responses Within 5.8 GHz ISM band; ~ 24 dB

Without 5.8 GHz ISM band; ~ 18 dB
Both values not including the image
rrecuencvresconse.

Dedicated Short·Range Communication (DSRC)
ISO TC204 WG1S Committee at Japan

(*)-Oownlink parameters subject to Certification.

Ver.4.0 1997.10
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The parameters which have been marked wtth an asterisk (*) are subject to legal

approval requirements. These parameters are specified in ITU·R standard pr­

n1J'-XX. Equipment meetings that satisfy tt1e requirements of the lTU-R

standard also satisfy those of this ISO pre-standard.
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Table 2 below defines the relevant uplink OSllayer 1 parameters.

e Jplln parameters

I Parameter Values

U1 (..) Carrier frequencies - To be allocated in each country: 5.S GHz
band

- Two uplink channels : 10 MHz apart from
each other

",,- .._..

U1a(") Alienate Frequencies 40 MHz
of Transmitter from
Receiver ._.._-,."

U1 b(") IAllowable Deviation of =100 ppm
Carrier Freouencies

IOBU Transmitter
-

U2(") I (1) Occupied bandwidth:
i Spectrum Mask ~ SMHz
f (2) Adjacent channel power,
i ~ -40 dB referred to carrier power
i
I (3) Spurious emissions ~ 25 u. W

U3 IRSU receiver 15 MHz (typ.)
bandwidth

U4 iMaximum E.I.R.P. Power supplied to antenna ~ +10 dBm(*)

Antenna gain ~ 10 dBI(*)

Therefore, the maximum E.I.R.P. ~ +20

dBm
Variation of power supplied to the antenna not
included.

IAntenna colarization IRicht hand circular
_.

US
USC*) I Modulation

_.
ASK

I Modulation index 10.75-1.0
-

USa
USb I Eve pattern s:SO% (time) / S:SO% (amplitude)
U7(*) Data codino Manchester code

11.024 Mbcs
."._.

US(·) Bit rate
USa(*) ITolerance of bit clock

..,.,._.

±100 ppm

4.2 Uplink parameters



, U9 ISit error rate (B.E.R.) 110-5 for reference only

I I
U11 Power limits wittlin IClass 1: Minimum incident power.

communication zone -58 dBm E.I.R.P,

Maximum incident power.

-46 dBm E.I.R.P.

Class 2: Minimum incident power.

-72 dBm E.I.R.P..
Maximum incident power.

-48 dBm E.I.R.P,
U12 Burst Transmission Tbst

Transient Response By the
Characteristics expression

I on the richt , 21 ~ Tabsl ...Tbst<15.625 IJ. S
U13 Allowable Deviation of I t::. Tabs

Absolute Signal I By the
Transmission Time

I
expression

ion the right
~..",.-

U14 Transmission / 1~64IJ.S

Reception Tum
I

IAround Time
U15("") Leakage Power in ~ 2.5 IJ.W

Standby mode -_......-
U16 Spurious Responses Class 1 :

Within 5.8 GHz ISM band; '= 23 dB
Without 5,8 GHz ISM band; ~ 16 dB

Class 2:

Within 5.8 GHz ISM band; '= 30 dB
Without 5.8 GHz ISM band; '= 26 dB

U17 IFrequency Selecting Not specified.
Process .

IWitt1in 9 frames
-_.-

U17a Frequency selecting
time

U1B(*) Call Sign Differs by the country and/or area
Transmission Process

Dedicated Short-Range Communication (OSRC)
ISO TC204 WGl 5 CommittH of Japan

(*)-Uplink parameters subject to Certification,

Ver.4.0 1997.10
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Table A1: Documents. serve as references w I e orepanng the stan ard

No. I Issuing organization I Title
1 IlTU-R "Report of the F"rfth Meeting of Working Party

I SG8 WP8A 8A (Attachment 9r 2 Apr 1996
I,
,

.
No. I Issuing orqanization Title
1 : CEN TC278 "DSRC Physical Layer using Microwave at

I 5.8G!-l.z", CEN DRAFT orENV278/9/#62, Oct.
I 1995

2 ETSI "Technical characteristics and test methods
for data transmission equipment operating in
the 5.8GHz ISM band", ETSI FINAL DRAFT
or1·ETS 300 674. Sep 1996

3 ! ASTM, Technical ·Standard for Dedicated, Short Range, Two-
Committee Way Vehicle to Roadside Communications

EQuiomenf'. ASTM Draft6. Feb 23 1996
4 ASTM, Technical "Dedicated Short-range Communication

Committee (DSRC) Physical Layer using Microwave in
the 902 to 928 MHz band", ASTM Exxx·97,
V.3.4 February 1997

5 I ITS America, E1TM User "ETTM User Requirements of Toll Operating
Group Authorities for Future National

I
Interoperability" Final Version 3.1, June 12
1995

6 /ISO TC204 WG15 "DSRC. HDR Measurement Guideline" being
Committee of Jaoan oreoared.

7 liSa TC204 WG15 '"FUrther Detail of DSRC Physical Layer using
Committee of Japan Microwave at 5.8GHz HDR" beinq prepared

5. Appendixes

Appendix A; Bibliography (Informative)

Table A2:. Documents which can provide further insiaht into the evolution of the standard



To give an outline of predictive calculation using a free space model,

asynchronous re-use distance is calculated on the basis of the following

preconditions. Fig. 81 shows an interference model in the re-use distance

calculation for reference.

The installation geometries to some extent also influence the aspect of minimum

re-use distance between independent, non-synchronized communication channels

caused by interference. The re-use distance is also dependent on specific

implementation parameters such as RSU antenna gain and RSU transmitter

spectrum mask class. In the preparation of this pre-standard, re-use distances

were calculated using a free-space propagation model, even though under specific

instances shorter re-use distances riiay be attained.

Appendix 8: Installation and Re-use Distance of DSRC Equipment
(Informative)

To enable interoperability between different DSRC equipment fulfilling the

requirements of this Pre-Standard, it is believed to be necessary to consider also

the installation requirements. Such installation requirements may distinguish

between different TlCS applications. Considering e.g. Automatic Fee Collection or

Automatic Vehicle Identification, the OBU antenna coutd be installed in the center

of the vehicle, possibly on the dashboard or behind the rear mirror. the direction of

the OBU antenna should be matched to the intended configuration of the DSRC

communication zone.

1997.10
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('1) RSU transmission level Class 1: +16.0 d8m E.I.A.P.

Class 2: +27.8 dBm E.I.R.P.

(2) 08U transmission level: +12 d8m E.I.R.P

(3) Desired signal transmission distance

Class 1: S m (propagation loss: 63.3 dB)

Class 2: 30 m (propagation loss: n.3 dB)

(4) RSU reception sensitivity: Class 1: -65 dBm

Class 2:-75 dBm

(5) 08U reception sensitivity: -SO d8m

(S) Desired signal receiving power fluctuation margin 10dB

(windshield, wiper, installation angle and reflection)

(7) Undesired signal receiving power lowering (by windshield): 3dB

(8) RSU antenna side lobe suppression: Class 1. 20 dB

Class 2 17 dB



There are following two types of functional degradation ot DSRC system that

determines the re-use distance:

(1) Communication disturbance: A mode where communication is disturbed

by interference from other transmitter stations during communication between

RSU and OBU. Acquisition of required DIU is the determinant factor of re-

17
1997.10Ver.4.0

14 dB

A SYSTEM B SYSTEM

RSU RSU

1. operation i ~

~OBU @

Dedicated Short~ang.Communieat!on (DSRCl
!SO "'C204 WG1S Committee at Japan

(9) Required DIU ratio:

Interference path CD: B System downlink en A System uclink
interierence path ®: B System downlink on A System downlink
Imerierence path ®: B System uplink on A System uplink
Imerierence path @: B System uplink on A System downlink

Fig. 31 Interference Model for Re-use Distance Calculation

On the basis of these preconditions and the free space propagation theory, a re­

use distance under a typical operational condition is calculated for the reference of

RSU and otner equipment layout. The typical operational condition stated above

refers to a condition where OBU is installed to a forward section inside a vehicle

traveling on a fiat road, where RSU is installed on the road side supported by a

gantry, a single pole or otherwise. The antenna beam is directed downward to a

prescribed communication area from the above. Therefore, directing the antenna

to the reverse direction of other system further reduces the re-use distance

introduced here. Conversely, directing it to the same direction of the other system

may possibly increase the fe-use distance. Moreover, with regard to detailed

installation of the equipment, sufficient consideration will be required for the effect

of reflection and/or diffraction caused by the surrounding installation environment

and structures.



Table 82' Result of Rs-use Distance Calculation (False communication)

Tables 81 and 82 indicate the resutt of calculation of re-use distance to the RSU

transmitter spectrum mask on the basis of these preconditions and free space

propagation theory.

Rs-use distance (m)

Interference path CD I ® ® @

Class 1 mutual I nealiaible I 2.3 4.1 nealiaible

Class 1 to Class 2 I nealiaible I 2.3 4.1 nealiaible

Class 2 to Class 1 I n8Qliaible I 13 i 13 nealioible

Class 2 mutual I n8Qliaible I 13 13 nealioible

1997.10
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use distance under this mode.

(2) False communication: A mode where a receMng station mistakes

interference from other S'".ation for a normal station of communication. Under

this mode, whether the received power of interference exceeds the reception

sensitivity of the receiver unit will be the determinant factor of re-use distance.

In other words, false communication maybe- generated if either ® or ® in

Table 81 exce-eds the reception sensitivity, and a false communication occurs

if both ® and ® occur simultane-ously.

Table 81: Resutt of R~se Distance Calculation (Communication disturbance)

- Rs-use distance (m)

Interference path CD I ®
I ® @I

Class 1 mutual I neQIiQible I 7 I 7 nealiQible

Class 1 to Class 2 I n8Qliaible I 9 j 48 neoliaible

Class 2 to Class 1 neoliaible I 37 I 7 nealioible

Class 2 mutual I neqliQible I 48 I 48 nealiaible



In the preparation of this pre-standard, link bUdget related parameters were

defined in a way to make them independent of application specific conditions.

Examples of receiving level fluctuation values are shown in Table C1.

1997.10
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Table C1: Example of fluctuation oarameters (one-w

Windscreen loss I 3dS ---
Loss bv wiper I 2dS
OBU installation anole I 2dB
Loss bv reflection I 3dS

Total I 10dB

Dedicated Short..,qange Communleat.lon (DSRC)
ISO TC204 WG15 CommittH at Japan

Appendix C: Unk bUdget related parameters(lnformative)
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Appendix 0: Example of Unk Design
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Table 02 shows an example of link design as a reference in applying this pre­

standard. Example parameters for the link design are shown in Table 01. The

OBU is assumed to exist at 1 m above the road surface at the end of the

communication zone. The RSU installation height is 5 m in the lane type and 6 m

in the other type.

Table 01: Examcle of parameters (tentative values
ASU-oBU I OBU-ASU Remarks

Radio transmission speed 2.048Mbaud "(Manchester coding of 1024

Moos siena/) -.
Recuired bit error rate I 10.s

."
Reauired CIN I 20dB .-
OC::'.Joied bandwidth I 8MHz I
Antenna cain I 12d8i (RSUI I 2d8i (OBU)

Receiver sensitivity ~OdBm (OBU) I -75dBm (RSU) or

I ~5dBm (RSU)

Table 02: Example of link design (tentative values)
I

I
Lane based antenna Approach antenna !Navigation antenna

and Wide-area I

antenna

OBU-

I
RSU-

I
OBU- l,qSU- OBU- RSU-

RSU OBU RSU I OBU RSU OBU

Transmission cower (dBm) I -10 I +10 I -10 i +24.6 I +10 +15.6I

Transmitting antenna Gail'll I
6

I

3;: 2 :3 2
(dBn !") I I f i

i
.-

Prooacation distance (m) 6 30 I 10

Prooacation loss (dB) 63.3 I 77.3 07.7
ReceMng antenna gain) 6 2 3 2" 3 2
(dBn r'l !

ReceMna DOwer (dBm) -45.3 -45.3 -62.3 I -47.5 -52.7 -46.9I

Recuired marcin (dB) I 10 I 10 10 II 10 10 10

power)
!

Minimum receMng -55.3 -55.3 ·72.3 ·575 -62.7 -50.9

(dBm) i
Receiver sensitMtV (dBm) -65 ~O -75 ; ·60 -65 I -60

marcin (dB) 9.7 4.7 2.7 I 2.5 I 2.3 3.1

(*)-Antenna gain includes the angle loss.



Tnis pre-standard assumes two pairs of channels in the channel plan. Each pair

consists of the up-link and down-link frequencies which are aoart from each other

by the alienated frequencies of transmitter and 'eceiver. .A conforming control

example of the RSU and OBU is shown below.

E1 Frequency Selection Process

E1.1 Definition of Term

As described in the definition of parameter U17, the frequency selection

process refers to the process for the OBU to receive the signal from the

RSU in communication zone and select the frequency to be used in the

OBU.

E1.2 Recommended Procedure

(1) RSU: Preset

(2) OSU: Receives the FCM and perfonns CRC when the receive signal

level from the RSU exceeds the receiver sensitivtty.

If the CRC result is OK, the frequency is set according to the operating

frequency specification code in the FCM.

E1.3 OBU Operation

(1) Tne OBU should preferably compare the recelvmg power for each

receiving frequency for jUdgement Tne frequency should also be

finalized after repeating CRC multiple times. This is because a process

in which the receiving frequency is set according to the operating

frequency specification code in the FCM after CRC of the FCM results in

OK and the ACTC is sent for the FCM in the next frame attains CRC for

!'No times.

(2) Examples of Frequency Selecting Process in OSU

a Two receiving frequencies method (selection of two frequencies for

FCM reception and 1 frequency after receiving the FCM)

b. Wide-band IF method

c. High-speed switcing method (high-speed frequency switching of local

oscillator, etc.)

d. Method for obtaining the frequency information of the RSU to be

passed next (Ex. From first to second antenna on lane base, allowing

non-execution of frequency s_electing process by OBU at second

antenna)

e. Others

Appendix E: Frequency Selecting Process (lnformative)

DedIcated Short-Range Communication (DSRC)
SO TC204 WG15 Commrtl" of Japan Ver.4.0 1997.10

21



(3) Method for setting practical time window at 08U

In the case of the high-speed switching method, it is impossible for the

08U to know beforehand at what intervals the RSU sends the FCM. In

such a situation, it will be the most practical to provide a fixed time

window for the frequency selection process.

E2 Frame Length and Frequency Selection Time

In layer 2, the numbers of MDCs (message data channe~) are actually set

to 2, 4 and 8 as a series. Let's call these as frame classes A. 8 and C. Table

E1 shows the absolute value of the frequency selecting time for each

class.

Table E1 Frame Class and Frequency Selecting nme

Frame Frame length Frame cycle (ms) jFrequency selecting Application

class (number of slots time (ms exam Ie

A 1FCM+2MDC 0.78125mS*3=

I
21.09375

I
Lane based

=3 slots 2.34375

B 1FCM+4MDC 0.78125mS*5=

I
35.15625

I
Approach and

=5 slots 3.90625 wide-area

C 1FCM+8MDC 0.78125mS*9=

I
63.28125

I
Approach and

=9 slots 7.03125 wide-area

Note: 1 slot = 100 octets. This corresponds to 0.78125 ms at 1.024 Mbps.

22
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Paoel Item I Version 0.3 I Version 1.0
I Remarks,

1 IpreOaring 1150 TC20a WG15 SG.- 1150 TC204 WG15 SG L1

oraanization I i
1 IMembers jWG15 Japan Committee iWG15 SG. L1 project members

Imembers

4 !o2a Bandwidth in which 99% of the The widltl of a frequency band I
I

whole radiated power is such that, below the lower and I

! contained. abOve the upper frequency limits,

i the mean powers emitted are

I
each equal to 0.5% of the total

- Imean oower of a oiven emission

4 i03 6 dB bandwidth of the OBU 13 dB bandwidth of the OBU

I, receiver ireceiver

4 ,05 IClockwise (or counterclockwise) lei''''''''' (" ~""'e<doc_.I rotation with time lapse rotanon witt! time lapse as seen

I I from the rear side of antenna

- I06a Modulation index =(Vmax • Added

I

Vmin) I (Vmax + Vmin). with the sentence

crest of amplitude waveform after

i

detection by diode as Vmax and

bottom of amplitude waveform

after detection bv diode as Vmin

5 106tl Eye pattern (an1plitude) =2B/(A + Added

I
, Bl, witt! max. amplitude as A and sentence
,

min. amplitude as B.
1 Eye pattern (time) " 2B'/(A' +
~

~
IBi' with max. zero-cross time

I i
width as A' and min. zero-cross

I

time width as S'

6
1
012 Isurst transmission transient Item addition

I
(asponse characteristics: Rise

,,time of sional from RSU

6 013 Leakage power in standby mode: Item addition

Leakage power from RSU in

standby mode --'
6 015 Leakage power. Item addition

Power leaked from the RSU ,

which is in the standbY state

S- 016 - Spurious response: Interference Item addition

ratio when S.E.R. of RSU is
.. - orescnbeC value. -

6 IU3 6 dB bandwidth of RSU receiVer 3 dB bandwidth of RSU receiver Item addition
..

Dedicated Short-Range Ccmmunlcatlon (OSRC)
ISO TC204 WG15 Commrttee of J<llJan

Table F1 Ust of Modifications

Ver.4.0
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~ U12
, IBurst transmission traI1sient litem addition

I resconse characteristics:

7 IU13
I

IAlIOwable deviation of absolute !Item addition
j I

I
I ,siena! transmission time I

I

iU14 Transmission/reception tum
,..., Item addition

I
around time:

The time necessary at ttle OBU

i to switch from tra(1smit mode to

receive mode. or from receive

mode to transmit mode.

7 iU15 I ILeakaQe cower in standby mode litem addition

7 IU16 I ISourious resconse Item addition

7 iU17 !FreqUency selecting process: litem addition
iProcess for the 08U to receive

(ttle signal from ttle RSU in

communication zone and select

ttle frequency to be used in the

I OBU.

9 ID2M Iii:: 60 dB with reference to camerl:iii [~OJ dB with reference to

I oower camer oower

9 041"'1 IClass 2: ~ +4&lBm Class 2::iii [+461 dBm

9 ID6a1"'1 1~80'%(time) / ii::as%(amolitude) ii:SO'%(time) I ~SO%(amplitude)

10 !D1' Class 1: IClass 1:
Minimum incident power. Minimum incident power.

·53 dBm E.LA.P. I [·53J dBm E.I.R.P
Maximum incident cower: Maximum incident power

-40 dBm E.LA.P I [-40] dBm E.I.R.P

Class 2:
I
IClass 2:

IMinimum incident power. IMinimum incident power

-63 dBm E.LR.? (-63] dBm E.I.R.P

!Maximum incident power. Maximum incident power

I -45 dem E.I.R.P. r-451 dBm E.I.A.P.

10 ID12 Burst transmission transient Item addition

I response characteristic: Planned

to be soeciffed.

10 D12 Deviation of absolute signal Item addition

traI1smission time: Planned to be

soecified. I
I

10 ID15M Leakage power in standby mode:IAdded item

Platlned to be soeci1ied. i
10 D16 I - Spurious response: Platlned to!Added item

be soecified.

10 l0utside the .. - - - -- _. .-_. -
ITemporary value in [ Added --

frame

Dedicated Short-Range Communleat!on (DSRC)
ISO iC204 WG15 Cammilt..at~ Ver.4.0
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11 U2(") Oi: 40 dB referred to carriel~ [-40] dB wrth 'eterence to

Icower camer oower

11 lusa I~SO%(time) I Oi:85%(amplitude) IOi:SO%(lime) I ;;:SO%(amplitude)

11 IU9 Class 1: Class 1:
Minimum incident power.

I

I
Minimum incident power.

-59 dBm E.1.R.P. [-59] dSm E.I.R.?

Maximum incident power. Maximum incident power.

-4S dBm E.I.A.P. [-46] dBm E.I.A.P

Class 2: Class 2:

Minimum incident power. Minimum incident power:

. -73 dBm E.I.A.P. [-73] dBm E.I.R.P.

Maximum incident power. Maximum incident power.

-55 dBm E.1.A.P [-sOl dBm E.I.A.P.

I
I I

I I I
I I I

Oedlcated Shcrt-Aange Communication (DSRC)
ISO "iC204 WG1 5 Committee 01 Japan Ver.4.0 1997.10
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Table F2 lJst of Modifications

•• Modified caint in '12.0 from V1 1

Pacel Item I Version 1.0 Version 2.0 Remarks

lp~oi~
I

!WG151?T-L1 i1 IWG151P'T-

1 Members Toyota Motor Corporation. jAdded.
Nissan Motor Co .• Ltd., and

I

Denso Co.. Ltd. I
1 Members IVet1icle Information and Deleted.

Communication Svstem <Anter

4

1

04 Maximum peal< envelope power Power supplied to an antenna

transmitted from RSU through multiplied by the absolute

I isotropic antenna - antenna gain in a given direction
I is called EquivaJent IsotropicI
i Radialion Power (E.I.R,P.) and,

an E.I.R.P. of the antenna

directed to a maximum radiated

rpower ia called Maximum
E.I.R.P.

, 6 1
012 IR;'. 'me of ,;.,aI "om RSU iThe response time from the
I Ipower at the time of carrier off toI

i ithe end of transient resoonse or

i I.om th. """ of -;."
[

rescanse to the power at the timel
of carrier off when the burst~e

I
Imodulated by the dig!'.-, signal,

I ,from the RSU is turr· or off I
6 1013 /Tolerance of absolute signal Deviation of absolute ::,I,:nal i

I
I! ,sending time: transmission time:

;

IMaximum deviation of signal Deviation of the time from the

tral'lsmission time in RSU from ,start of control signal (FCM) I

,the reference time. itransmission from the ASU to thel
I

I Iend of receMng the final slot '

from the reference time.

6

1°"
/Interference radio level when Difference between the levels of

B.E.R. of the OBU is below operational radio +3 dB and the
prescribed value interference radio when B.E.R. of

the OBU is below the prescribed

value

6 jU2a I(Occupancy Frequency I(Occupied Babd8ldttl) Description by

Bandwidth) ITU

Dedicated Short-Range Communication (DSRC)
ISO TCZ04 WG1S Qlmmitlee 01 J8j)an Ver.4.0 1997.10
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7 U4 Maximum peak envelope power iPower supplied to an antenna I

transmitted from ttle RSU Imuttiplied by ttle absolute

ttlrough ttle isotropic antenna antenna gain in a given direction

is called Equivalent Isotropic

Radiation Power (E-l.R.P.) and

an E.I.R.P. at ttle antenna

directed to a maximum radiated

power is called ttle Maximum

E.l.R.P.

7 U13 jTolerance at absolute signal Deviation at aosolute signal I.

transmission lime: Refer to D13. transmission lime: Deviation of

I ttle lime between end of receiving
,

I ttle control signal (FCM) from the

1 I
I RSU and the start of 08U

j
I connection response from the

I reference time. I

7 U'~ Refer to D17. Process for the 08U to receive i*, I
I

the signal from the ASU in Process

I communication zone and ~ ~ explanation
~ the frequency to De used In ~1e

08U. Definite methods available

are the two receiving frequency

method. wide-band IF method.

high-speed switching method and
, the method for obtaining the
1

frequency selecting information

from the information most

i recen1lv received from the RSU.

7 U17a
)

Frequency selecting lime: *Added item

lime required for frequency

selection byltie OBU. This period

also includes ttle lime for OBU

wake-up or antenna selection if

anv.
7 U18 Call sign transmission process: Added

Transmission process of a code

i
given as ttle identifteation signal

of a radio station to identify that

the 08U is a DSRC station.

DedIcated Short-Range Communleatfon (OSRC)
ISO TC204 WG15 Committee of Jacan Ver.4.0
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8 iUnits IdBL oom IAdded

8 [eEN (European Committee for (Committee European de )

I StandardiZ3lionl NonnafJZationl i
3 IE.I..::L? Equivalent Isotropic Radiation IEquivalent Isotrooic Radiation

:

I Power Power I
9 101aM 50 MHz :40 MHz ..
9 104 Class 1: ~ +22dBm Class 1:

I C1ass 2: ~ [+46)dBm Output supplied to antenna ~

+10 dBm r'J
Antenna gain :ii [+1 OJ dBi

Therefore. the maximum E.I.R.P.

~ [+221 dBm
I Class 2:I Output suoplied to antenna :ii:

+25 dBm r'J
Antenna gain :ii (+20J dBi

Theretore, tt1e maximum E.I.R.P,

:ii (+45] dBm

No deviation of the power

supplied to antenna is included in

either case. ._,.

9 105 OS(") los I

10 1012 Planned to be scecifled. I~ [ 3J~S ..
1013 I~ (=4J~S

_...

10 Planned to be soecified. 1*
I

IPlanned to be scec:ifled. I~ (25]~W10 10151"1
I

Within 5.8 GHz ISM- band~(2411*10 016
dB I

I
Outside of 58 GHz ISM band~

181 dB -
11 IU1af"l 150 MHz 140 MHz *

11 IU4 :ii +20 dBm Output supplied to antenna :ii
! +10 dBm r'J

,
! iI

I
Antenna gain :ii .. , 0 dBi

I

Therefore. the maximum E.1.R.p!

I
~ +20dBm

~No dfMal10n of '.he

suoolied to antenna is included.
!

11 Ius Clockwise circular polarization l~unterclocl<wise circular
..

larization ..' i
12 U12 Planned to be soedfted. ~ [ 3J ~S r

i~-[=4J~S

,,_.._..
I

12 U13 Planned to be scecifted:- .."_..•.
12 U14 Pl8lV1eCl to be scecifted. ~ f3S1~S ..

"._.
12 U1SM Planned to be scecified. ~( 2.51~W

Dedicated Short·Range ~mmunicatlon (OSRe)
ISO TC204 WG1S Commrttee at Japan Ver.4.0



12 U16 lPlanned to be spec.1ied. Ic:ass 1 ..
I

Within 5.8 GHz ISM band

~ (Z3] dB

Outside at 5.8 GHz ISM band

~ 1161 dB

Class 2:

Within 5.8 GHz ISM band

~ [30J dB

Outside of 5.8 GHz ISM band

~ [261 dB

12 U17 Planned to be soecifled. Not scecified. ~

12 IU17a

I
Frequency selecting time: Within Added item·

I '[81 trames - .
12 !U18 CaJl sign transmission process: Added item

I Varies witt1 the country and/or

I area.

13 jTableA2 NO.4IASTM Bocx-97, November 1996/ASTM Exxx-97, V.2.0 Decembe V 2.0

I 1996

14-jAe-use

I
F'JU revision ~~~.~sion.15 distance

17 IExamPle of link!; IPartial revision ,.
desiqn I I

Dedicated Short-Range CQmmunlcatlon (tlSRC)
ISO TC204 WG15 Committee of Japan Ver.4.0
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Paoel Item I Version 2.0 I Version 3.0 I Remarks

1 17M list 1r1:Seino oreoare<:!. 1("1:seoarate document !
2 ilTU-R IITU-R xx :fTU-R 5GB WPSA

3 115M band I-MHz ISQMHz I
5 ID1b Tolerance of carrier frequencies /AlIOwable Deviation of carrier Changed

I Ifreauencies . exoression

5 I01b 11 pm 11 ppm IError

I Icorrection

5 104 IClass 1: For a transmission Class 1: For a transmission Changed

I distance of S m or less distance of 10m or less boundary

5 ID1b Tolerance of carrier frequencies IAllowable Deviation of carrier :Changed

freauencies lexoression

11 101b(") !Tolerance of carrier freque'7,c:es IAlIOWable Oeviation of carrier Changed

freauencies exoression

11 /02(") (2) Adjacent channel power. 1(2) Adjacent channel power.

I ;:;;; (-60) dB referred to carrier ;S; -40 dB with reference to

I I
cower 'channel Dower

~-".

11
1
04 Crass 2: Class 2: .. Changed

I
Power supplied 10 antenna ;:;;; Power supplied tel antenna ;S; range

!
+25 dBm ("J ,+24.77 dBm ("')

Antenna gain ;:5; [20] dBI Antenna gain ;;;0 20 dBi

Therefore. the maximum E.I.A.? Therefore. the maxJmum E.LA.P.

;:;;; [+45] dBm ;:5; +44.77 dBm
~."..."

11 104a Class 1: IClass 1
I 8 ;:;;;55; . ;:5;+30 dBm

I
8;:5;55; . ;:5;+22 ,:jBm

I 8>55; : ;:5; ... 7:::8m 8>55; : ;:5;.7 dBm

12 ID12 II;:;;; [3}/.I5 I;s; [S)115 IL.2 chance

1;:5; [4] /.15

_..

12 iD13 !;:5; ["'8]/.15 L.2 chance

12 101S
I

jBoth values do not include the Added.

imaoe frequency resoonse.

13 !U1 b(*) ITolerance of carrier freauencies IDeviation of carrier freauencies

13 jU5(") CounterclockWise circular IRight hand cirawlar I
olarization I

i:.a; [31115 I;:;;; (6]115
-

1L2 chance14 !U12

14 iU13 I;:;;; (4)/.15 [;:5; ["'81/.15 IL.2 chance

i
14 IU1S

I
ISOth values do not inClude the Added.

imace freauencv reSDonse.

14 IU17a Within rSl frames IWithin (91 frames

15 iTableA1 Irru-R Irru-R 5GB WPBA

Dedicated Short-Range Communication (DSRC)
ISO iC204 WG 15 O:immittee of Japan
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15 (Taole A2 INO. INOA New draft

i ASTM Exxx·97V2.0 iASTM Exxx·97.V34

I Oecember 1996 IFebruary 1997

15 liable A2 NO.6 "OSAC. HDR Measurement Added item
J ISO TC204 WG15 Guidline' being prej:lared.

I Committee of Jaoan

15 ITabie A2 No.7 "Furttler Detail of DSAC Physical Added item
I ISO TC204 WG15 Layer using Microwave at 5.8

Committee of Jacan GHz. HDR- beino precared.

16 (1) ASU Class 2: +28 d8m E.I.R.P Class 2: +27.8 dBm E.LA.P. Changed

transmission range

level

16 (2) Desired Class 1: 6m Class 1: 6m Changed

signal (propagation loss: 53 dB) (propagation loss: 53.3dB)) range

transmission Class 2: 30m Class 2: 30m

diS1ance Icrocaoation loss: n dB) (croQaoaticn loss: n.3 dB)

20 ~able D1 IRadio transmission speed: Radio transmission speed: Changed unit

2Mbcs 2Mbaud

20 ITabie 02 Dndication of detailed figures] Figures

I changed to
, match the

I
change in unit,, of propagation

I loss

21- ~pendixE ! IFreouency Selecting P'ocess Wholly added

22
I II

i I _.
i I I

c.dicated Short-Range Communication (DSRC)
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PaQel Item Version 3.0 I Version 4.0 Remar1<s

1 IForeword line1 ISG.xx !SG.L1 establishment
,

ICEN pr EN\! ZT8/9/11 ICE.~ EN\! 27819/# vote at CEN1 IForeword
,fine14

1 toreword Hanshin Expressway Public Added

!ine2' Corporation ,
IMembers I,

Burst Transmission Transient Burst Transmission Transient I7

1

012

Resconse Characteristics Resoonse Time

8 IUla Alienate Frequencies of IAlienate Frequencies of

i Transmitter from Receiver Transmrtter from Receiver ,

I 50MHz I40MHz

9 IU12 IBurst Transmission Transient IBurst Transmission Transient
I Resconse Characteristics Resconse TimeI

11 104 Class 1: Class 1:

Power supplied to antenna Power supplied to antenna

:;; +10 dBm(*)" :iO .'0 dBm (*) Deleted
,

Class 2: Class 2:I
i :;; :iO 2?_<:18i(*) 1t"'1 AddedI Antenna gain 20 dBr Antenna gain

12 1051"1 1051"1 105 11"1 Deleted

lD6at"'1 ID6a1"1 lD6a
--,~-.

12 11"1 Deleted

108(*) 11 Mbps 11.024 Mbps

~-'M'~

12 jChan9ed
bit rate

108a 108a 108al'")
_....-

12 II"1Added"."'--
12 '011 Power limits within Power limits wrthln Changed

communication zone communication zone value

Class 1 : Class 1 : [] Deleted

Minimum incident power: Minimum incident power.

[-5JJdBm E.I.R.P. -54 dBm E.LR.P.

Maximum incident power: Maximum incident power.

[-40JdBm E.I.R.P, -41 dBm E.I.R.P.

Class 2: Ciass 2:

Minimum incident power : Minimum incident power:

(-&JdBm E.LR.P. -56 dBm E.LR.P.

Maximum incident power : Maximum incident power.

r-451dBm E.I.R.P. -40 dBm E.LR.P.

12 012 Burst Transmission Transient Burst Transmission Transient Correlative

_. Response Characteristi!:S RE!sponse Time expression
:;; [6J u S IJost

IBY tt1e exoression on ttle riaht

Dedicated Short-Range Communication (DSRC)
ISO TC204 WG15 Committee of Japan

Table F4 List of Modifications

Ver.4.0



12 013 IAlIOwable Deviation of Absolute !Allowable Deviation of Absolute lcorrelative
I

Signal Transmission Time ISignal Transmission :me .expression

~ [:8] ~ S ~Tabs I
By the expression on ttle right !

I

(ttle expression on the right)
,

21~ Tabs I+TbsK15.625 t.L S

12 015("} jLaaJ<age Power in Standby modejLeal<age Power in Standby mode (J Deleted

~[25]t.LW ~25t.LW

12 016 Spurious Responses !SpuriOUS Responses [] Deleted

Within 5.8 GHz ISM band; I Within 5.8 GHz ISM band;

;;: [24J dB I ;0; 24 dB
Without 5.8 GHz ISM band; Without 5.8 GHz ISM band;

I
I

i ;;: [18] dB ;;: 18 dB

12 iOu-side I[ Jdenotes a tentative value

I
Released a

I the frame tentative value

13 IU4 IMaximum E..J.R.P !Maximum E.J.FtP (*) Added

I Antenna gain ~ 10 dB; Antenna gain ~ 10 dBi(")

13 Ius(-) Ius!"') Ius 1M Deleted

13 IU6a(-) IU6a(-) IU6a -,",,-,
I(-) Deleted

13 IU8('") J1 Mbps /1.024 Mbps Changed
!
! bit rate

13 IU8a IU8a IU8a(-) IMAdded

14 :U11 IPo.... O' :mitS within Power limits within Changed

communication zone communication zone 'value

Class 1 : Class 1 : i[l Deleted

Minimum incident power: Minimum incident power:

i
[·59JdBm E.I.R.? 58 dBm E.LR.P.

I Maximum inciden1 power: Maximum incident :Jower,,
~-461dBm E.LR.P. ...16 dBm E.LR.P.

Class 2: Class 2:

Minimum incident power : Minimum incident power:

(-73JdBm E.l.R.P. ·72 dBm E.I.R.P. I
Maximum incident power: Maximum incident power: I

f-551dBm E.J.R.P. -48 dBm E.I.R.P.

14 U12 Burst Transmission Transient leurst Transmission Transient ICorrel~e
Response Characteristics Resconse Tme expression

;S (6] ~ S lT~ I

Bv tt1e excression on ttle richt I
14 U13 Allowable Deviation of Absolute Allowable Deviation of Absolute I~rrelative

Signal Transmission Time Signal TransmISSion "ime iexpression- :Ii [±8J t.L S
-

~Tabs

By ttle expression on tt1e right

I(ttle expression on the right)

I121.6. Tabs I+Tbst<15.625 lJ. S

Dedicated Short·Range Communication (OSRC)
ISO TC204 WG15 Committee of japan "er.4.Q

33
1997.10



14
IU14

TransmissionIReception Tum ITransmissiOnIReception Tum Changed

Around Time:;; [35] /.l W Around Time:;; 64 ;J N value
I

I "1 Deleted

14 :U15("*) Leaxage Power in Standby modeILeakage Power in Standby mode I[ 1Deleted

I ::i [2.51 f,J. W :;; 2.5 /.l W I
14 IU16 Spurious Responses Spurious Responses If] Deleted

Class 1: Class 1:
WJltlin 5.S GHz ISM band; Wittlin 5.B GHz ISM band:

~ (23) dB I ~ 23 dB

Wittlout 5.S GHz ISM band: I Wittlout 5.B GHz ISM band:

~ f161 dB s;: 16 dB

Class 2: Class 2:

Wrthin 5.8 GHz ISM band; Within 5.8 GHz ISM band:

~ [30] dB ~ 30 dB

Wittlout 5.8 GHz ISM band; i Wittlou1 5.8 GHz 'SM Jat1d:

~ [26] dB
I

~ 25 dBI

I

Bott1 values not includIng the Deleted the

image treauencv resoonse. I ._- Iprovision

14 IU17a Frequency selecting !FreqUency selecting f) Deleted

Wittlin [9J frames - Wittlin 9 frames
_"H'M"

14 IOutside I[ 1denotes a tentative value I Released aI
the frame I i tentative value

20 rrable D1 Radio transmission speed iRadio transmission speed Changed
I
i 2M baud (Manchester coding ot!2.048 Mbaud (Manchester coding bit rate
I

1 Mbos siena/) :ot 1.024 Mbos sicnafi!

20 i,able 02 ]A tew values in the table changed Changed the,
I transmission

I i power and the
! I

I
jreceiver

I

:sensilivity at
I the navigation

I antenna

22 !Table E1 i A few values in the table changed ChangedI

: I bit rate

Dedicated Short-Range Communication (DSRC)
ISO TC204 WG15 Committee at Japan Ver.4.0 1997.10
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